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^H^lrS S^^icf. av 71 ^aflolA^s.^ nv^] 7 )#o} 

S. IH^. sflJEl ^•EMt-^ o^fl ^^rf. ^-71 Sflc ^-HH 

*^ ^"71 tiflAl A ].o]^ cgc*^ aj- 7 | aVE^ 71 i^#Al^rf. ^-7] Zfl 

— ^"7] tifl^ 3fl^# A>o]o^ cgo^ 7 fl^J=L ^ ^-7] <5>if 7 fl^ 

A o V ^ 7fl ^"71 ^ 7fl^f^ tifl^ol^O.S. go^tf. Aj. 7l 

7fl^- ^ ^71 UflEM^iUL -$7} ^ 7fl^»Mr ^SflJELsL 

. -SM 3fl= ^* £ ^"71 tiflsl^^# ^ ^ *}*r ^ ^71 #^^ol i^^-g; JjMg- 
-il^H ^"71 tiflA] uflHiS-o] ^^§4 ^^*>7lx4 ^ W>^^- ^ #J=L 7fl^# 

^*Kr 34, ^"71 -tfJf 7fl^^ ^ ^-71 Wflel^^ $>»§*H=. #7l 

^ 711^ *}-*f<4 ^j-71 AiEfl^Ojg. *m*H ^"71 «fl^l sflEil- Afol^ 

^ #-f-*}xr ^71 ^ 711 ^« $^*Hr ^ ^ltb^. 
[^ILSi] 

£ 12 

Wfl^i ^fl^d, r^}^^, <^«, Hfl^o^ nj-, aJ-J=L 711^, ^ 7fl^f, sflJE. 
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3fl = l- i^-sRr T&S.jQ 3l ZL { A SEMICONDUCTOR DEVICE HAVING 

A LANDING PAD AND FABRICATION METHOD THEREOF } 

£ 6 ifl*l £ 12 JE 5 ^ I-I ' « 14 3*fl*l ^Al^6)l xtj-s- c] 

^ ^ 7WZ^ ^^E^ 7l^^lS JL o^Cf. ^e»o] ^ 

4 . 
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C0B(CAPACIT0R OVER BITLINE) ^o] ^e) ^U^jl o^rf. o] ^ 

^Mf, #7) S£ ^SflAlE^ ^71 <^M1^ E^Jxl^Eio) ^ 

^SSl^l IcS. ^^\7] ^tb ^^^^-£1" ^7}- A) 7) 7] 

«H ^^3fl = 7}- ^E] ^5L1J! ^ Bflc^. Aj- 7 ] ^£E)*1 ^£1 ^ #7] i 

£ 1 -1: ti5}^ , ShE^ll 71^(1)5] ^o)] ^> «-E)nV( 3) o. ^A^>o^ ^ 

^(3a)# tb^*}-4. Aj-71 %^^^(3a) ^Hl Til o]h ^<g^(5)* 4. #7] Tfl 

^^.5}o] 3fll£(10)-i-.g- ^^t}. °H 4^, ^"71 3i=hK] 4€(io)#^] ^>^i 
3. ^ = ^«?](7flolB 7) ^ ?1\zg^ $\Q(9)SL3, ^^4. ^71 ^JELeKl 

2fl€(10)l-^ ^ 3flEi(10)#o) Aj-71 #^^^ (3a) o] aJ-JU^ 7 ^ l€ .^ 

^-71 ^E}<y 2flEi(10)# ^ ^7>}^-El^-(3)* o]^ol Aj-g-^O^ Aj- 7 1 

<3(3a) ifl4| ol^^- ^og^ ^ 
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q-sl ^-f- ^eflo] ^^(iid)^ o^e^ »1 l ^ >fl 2 iiSL^ ^^l-Clls', lis")* % 

#71 ^3=BK1 ^(10)1:3 ^« #°fl ^1°H(13)#* . AJ- 7 | 7 ]] 

£ 2 # 1-25}?! , #7l isH°H(13)#-£ sf-^fe <&£*fl 71^ 
^^(15)* ^^*Vcf. ^7) f^M<3^(15)# sflEi^^}^ ^1-71 ^ ^(lld) 
* i^l ?1tt ylB5+o] sflc ^Efl i(1 7 d )34 c^e^i a o v 71 ^1 i ^1 2 iii ^ Gl- 
ens', lis")* ic#*l?l*r ^ 1 * ^1 2 ^SSl^l 5fl= ^«(17s\ 17s" 

)* #7) #^>^«^Bl-(15)^r 0 JmiS #51-^5. ^#t>"t}-. #7) 3fl 

^ ^*#(17d, 17s', 17s")* *8#*Hr ^°J: #71 2flH(9)# ^ #7] 

*1(13)l-8: ^z^l^ *|^g- #71 3fl= ^^»#(17d, 17s' , 17s") # 

71 #^^^"(15)AS. ol^^^l A Hi ^"(SE PERATION LAYER; 15a)l-ol ^U*Vtf . 

5. 3 * %^<5>^ , #71 5fl= €-^«(17d, 17s', 17s") vfl^-ofl ^e)Pl 
^ ^^#5}-^-* ^l7l*>7l a o v 7 ] aflc ^^^s.(i 7d) 17s- f i7s»)^- nY^] 

7)$r2) S^* #2K V #^-g-^* ^l~g-*H 43 H #71 ^^^(15a)M 

#^4. #7l M}^ 3}-£s>7ll ^*1* #71 ^el^(15a)l-^| i 

(THROUGH HOLE; 15a")°l ^^5l7iq- #7l Z\^(i5 a )^o} ^7^ 
#7l A-il^^-^ol <£j^ tii-^^ 71^ ^^1 £.^^-(19)* 

5. 4 # ^"2:^, #7l ^#^^(15)°! nfl^l ^-7] £ ^^-( 19) o. 
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J8Wa]7H #7l sfliEl €-^«(17d, 17s' , 17s") tflofl zjz} wlH^^ ^H.(i9d) , *fl 
1 i££l*l 2fl = (19s') ^^12 iSBl^l iiS. sfl = (19s")l- #7l tilB 

3fls.(19d), *fl 1 ^JeE)*! 2c= sfliEL(19s' ) ^^12 iS^^l i^JEL 3fl = (i9 s »)^ " 
^sfljELS" c]^r Ir^^cf. #7l AflJg^o} 3f«>7fl ^a}^ ^-f ofl , #7l <a^2flJ= 
#(19d, 19s', 19s")£r £ 4 °fl a><2}- ^-o] ^ o^jglT} . 

##tb ^o] ^Efl 7l#<H] #71 ^jflE-M: $^*M *H1 #7] ^ 

^^t^Ji *)1 6,117,757 SKU.S PATENT No. 6,117,757)^1 " HlH 
i^JE. ^-fr ^^sflS-i-Sl ^^wj-^ (METHOD OF FORMING LANDING PADS FOR 

BIT LINE AND NODE CONTACT) " o]e)-^ ^s.o.s. ^ ^ #4 H ^(CHUAN-FU 

WANG & BENJAMIN SZU-MIN LINH sl«fl ^tfflS.^ % =1 ^^ tt o v ^°l 7fl^l^ w>oJ4. 

#71 ul^-^-sl^-^. ^1 6,117,757 3L41 ^r£^l 7l^ofl ^3:^ 7lM H 

3^ (GATE) #4 #71 TflolH 5fl^#^l <£ 4}^6|] 1 ^3fl<>H (SPACER)* $3*1*14. 

Tfl^H, #71 711 °1B #71 *fl 1 ^BflolA-]^ 7l^#ofl 1 

^^l7lJl #71 *fl 1 -n-^i^^- sfliM^sH ^sl-tKS ELF-ALIGN) # 

71 ti_V£^l 7lt #«H1 71] (CONTACT OPENING)-!- 1^a17J4, #7l ^.^ 

711 ^1- ^ #71 wvsi^i 71^ ^ #«fl 4] 2 -B-^* #3- £ <HUi #7l 

^ Tfl^M ^ofl *fl 2 ii3)lolA^ ^^AlTjcf. o)6]X\ t #71 tiVS^ll 7l#Sl 

#°fl ^ ^ #71 ^Bl^^cxl ! -o^n^ A o >w.Tg^ #7l 2 
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^« ^#^1^2). o}^?.]*] HlH2} < el(BIT-LINE)l:4 fffl^ sfljEL (LANDING PAD) 

<16> #7} ^aflJE.* £ ^ tg^^^r 711 o]B JL^ #3§-ofl 

A i *fl 2 iSlloHcq ^ o.^. ^-71 ^ 7fl^^ S.^ cj^. §7fl^ #7l 

^4 ^71 OV^^I 71*. #7l ^^3fl=<4 ^"71 tiVS^l 71^5] a^M: ^7>A] ^1 

<17> g^., #7] ^S'g^Et ^ ^« 0 V^£r *l5LZ\} ^*)2) ^ 7><^ #o) ^^J=- 

<18> ^v^o] ol^j77l- f>}±± 7)#^ 4-^1^ 2fl= A>ol5] iHt «<M*Rr 31 

<19> ^-tgol ol S-J77}- 7l#^ -Bf^ nfllEL Afc] o] 

[^-^^ ^ ^ 2i-§-] 

<20> # 7 ] 7l#^<y ^€^V7l ^ *flS.-& ^frRr *]-51*fl 

#*1 ^ ^ € <=H efl^l ^l^t}. 
<2i> ^ ttfsig, # 7 ) «V£*fl #*1^ tiV£^) 7]^r #ofl Hfl^ 

i^-W. ^"71 yfl^i ^Uts] z}-^ ^ejis. a^s} ^ tiflxj 
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#71 afl^i ^^oiA^-g- ^ tivs^i #71 Hfl^d n 

€1- #7l ti>£^l #7l 1-^^ SflJEL ^^^ofl o] 

^#^4. #71 2fl -EL ^-fr-^ #71 aflAl Sfl^-i- A>ol^ cg^ o. ^.*L 7 fl^ 

^ ^ #71 *}-*f 7fl^ #ofl ^*l*Hr #^ 7fl^# i^-*Vcf. Aj. 7 l Aj-«. 7ll^-«.ol ^ 
^ o. Hfl^^^O.^. g^^l^. #71 ^ 7fl^ ^ #71 aH^O^O.^. #5l^H^l # 7 | 

^3 Cf^ <^ Efl o)l 4-^, #7] ^ -t CKjEflol <gc^ tiVj£^l 7]^ 
*H ^#£H tt^Kr £]*}>§- i^cf. Aj. 7 l ^oja,^ 7 \^^ 

A 1 ^ *1] 2 HflA} ^l^l afl^l^C]-. Aj-7] ^cg^ol <^ o]^^ Aj-7] i^g-B] 

^ V #°fl ^11 3 aflAj 3flHo] afl^l^Cf. ^V 7 ] *)| 3 yflA] j^l^ #7] *)1 1 all a] ^H^l- 
S|*>J1 #71 All 2 aflAj Sfliaol tij-ql^oll ^^ItVcf. Aj-7] ^cgcrfo] b}. ^-61] ol^*]- 
7l 4l7}£-5m Aj-ofl ^] 4 yfl^ sfl^o] tifl^^Cf. Aj-7] ^ 4 V ^ sfl^o. ^ ^ 2 y fl ^ 

^*S^>J1 #71 ^1 1 aflAj sfl^o] tiVcfl^oil ^^1^. #7] 1 vfl^l *j) 4 aflAj 

^l-Sr Hfl^l ^^H^S #71 aflAj ^^olA^-i- ^ tiVi^l 

71^ ^^^14. #71 a)1 1 ^ #71 All 2 aflAl sfl^s- A l.olo) ^7] HflA} ^ 

#7l ##<3^£- #71 A)] 1 ^-8: ti]E5}o] 2fl H. 

°fl ^*fl #7l til He} °} 2)1= #71 All 1 ^ Tfl 2 «fl^d sfl^w ^H^l 

^-f-*>^r ^ wls^oi 7fl ^«. ui Aj.71 ^w. tilHefo] 7i] Aj-dl ^1 *1 
#-¥- alH5}<y 71]^ 
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■¥■* IW. ^JI, <#7) Xl 1 ^ Xl 3 tifl^l 2fl^# A>o]ol ^- 7 ] yfl^ ^ o] 

^-71 ^-71 Xl 2 <3^# ^-f-*}^ Xl l ^se]*) 3)1= 

^1 s]*fl xl i ^sel^l 4= Xl l tflx) 3 tifl^i sflfi 

« ^r-f-^ *H 1 ^ iSsl^l 7 fl^ ^ ^71 Xl 1 ^ iJsL^xl 7fl 

A cH Xl 1 7fl^l- if-tbcf. ^"71 Xl 2 ^ ^-71 

Xl 4 wfl^i A>olsl #71 afl^d ^|°H"§-3|- ^-71 %^^^^r #7l Xl 3 

^^-1: W*Rr ^11 2 ^r£e)*| 3ill= a.^^ ^sfl i^^tf. ^-71 Xl 2 i£^^l XI = 
€-^-fr£- ^7l XI l xfl*l XI 3 all^i sfl^-g; A>oioi cg^^. xl 2 Tjpf- i£e)^l 

7fl^ g 4>7l XI 2 ^ i£2l^l 7fl^Jf- ^Hl 3*l*Kr ^ 2 ^ ^ssl^l 7fl^Jf« 

#7l ^ winei-oi 7 fl^f <4 ^-71 x] 1 tf-f iselxi 7 fl^ ^ Xl 2 
iSel^l 7fl^M a o Vchi «llslcX^l-ol iH^. # 7 1 a^cX^* ^ aVjEXl 

7l^ ^7l tijB&l-^l <#7] XI 1 iS*M*l 3fl= ^ ^-71 XI 2 i 

MCl^l sflJEL ^^1-^ Zj-zM til E ^o] ^ 2H = 2f XI 1 ^£E]*1 ^fl^ jjfle ^ Xl 2 

A oM 7l#^<y 4X11-* ^^^>7l ^<?H £ ^£ ^ 2)1 = 1- It^fe ti>£Xl 

^1^ XlS^^f ^ € <H3H XlS^^: Xl^^. 

^3 <H °<NM nj-e^, # 7 1 #51X1 #*1 ^ ^S^^ «}51Xl 7l# -tfofl 
^ 2fllil-2f ^-71 UHAlXl^^o) ^tfS-o)! HflAi ^Xl°H#,g- ^^tV^. ^7} UV51X1 7l 

^ ^ A cH] f^W. -#71 #^^21 <g -§- ^^z}- 
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«H X]g_ o}^i£ ^. 7] afl^^^s. x[o)^\ ^6\] 7 fl^» ^^W. #71 # 

7fl^^ #71 afl^ #Y£4 ^^^M- ^ u}^* ^#tM=h 

#71 #^ 7fl^M ^ #o]l Hflelol n]-°- ^^cj.. ^. 7 1 nj-ofl ^ 

^ #71 #Jf 7fl^ o>2fl^ ^-71 #71 Wfl^d 2fl€l- ^l^ °J*4* 

#71 afl^i jflM-fr ir#Al7l^ 7fl^» ^#^. #71 ^ 7fl^ 

^ #Jf 7fl^l- *fl-*Hr qfl^ Sfl-EL* *g#^-. 

£ 4^" «$3H1 4^, #7l Cj^ -a ^eflo] cgctfo} Xl^^ ti>^l 71 

^ ^<8«H %<$<8«|* #7l ##<S<*£] #^-ofl Xl 1 ifl 

*1 Xl 4 afl>£ afl^^ *§^th}. ^r, #71 #^^^31 <aj i=Hl ^.71 ^w.^ 

3 #-r-°fl ^#«f^l, #7l Xl 1 afl^ jfl ^jq. ^*S^>3. #71 Xl 2 aflA] nfl^c) wj-cflsaoll 
#7] XI 3 «f)*l sflna-g- ^^^-Cf. -g-Ajofl, ^ ##^^2l E}- i=Hl oi^^b #71 4i7f^- 
51121-°] #^-o|l *g#S>Sl, #7] XI 2 Hfl^ ifl^ Jg^al #7] XI 1 aflAl sflE^ ^ 
^] #71 XI 4 afl^ nfl^ ^#tb^-. #7l XI 1 vfl^j xl 4 afl^ sfl^l-^l #°11 
afl^i ^Xl^l^l-* ^^W. #7l afl^ ^XH^l^g- £i=. av^xi 71^ 

^W". #71 #71 XI 1 <g^£ ^#zl-*H #7] XI 1 ^ XI 2 

afl-*i *H^1 <3«H #-¥- ylBel-o] 7 fl^# ^tt^. nelJl, #71 

#71 XI 2 JMH^^M #7l XI 1 ^ XI 3 afl^ sflEll- Afolo] cgctfofl ^ ! ^ 

7fl^# ^#tb^. #71 #Jf- wlHBl-^1 711^ ^ #71 XI 1 #Y ^sel 
*1 711^51- ov*^^ ^-71 #^^-°l #71 XI 3 <3°4# ^-g-^zJ-sH ^-7] xl 2 ^ XI 4 
afl^i ^ 
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€1: ^^H ^ 2 #^ 7fl^» °1 «fl , #7} #Jf ti}eel- 

^ 7fl^^-2f #7l A 1 #^ 7fl^ ^.#7l 2fl 2 iSS^l 7fl^^r # 

7) yfl^d aim* #^*1- ^*>7li4 «>^* 3-5^- ^1-71 

7H^2} ^"71 2fl 1 #-*f- i££]7l 7 fl^ ^ #7l 2fl 2 #-*f iS^^l 7fl^ 

7fl^^ ^-71 2)1 1 W ^£3*1 7fl^ 31 ^7] A] 2 iSS^l 
7fl^f o}Efl^ ^-71 ^^*Vcf. >^7l ^Z]-O.S., #7l *|| 1 *|| 2 *n 

^ ^>o]^ ^^32)- 2fl 1 ^ 2fl 3 tifl^H SflElS. A ].o]^ ^ ^ ^ 2 ^ 

2fl 4 yfl^d *fl€# ^1^1 ^-f^V^i #7l tifl^i afl^^-i- ^ 

2**1 7fl^Y, ^ 1 ^ il^] 7H^, ^ 21) 2 ^ ^£5^1 7fl ^Hl ^ 
W". S}^ ^ A o VJ f tilE^o] 7 fl^-#, #71 211 1 *>-¥- ^ #^ ^S^*l 7fl^ 

#71 211 2 ^ ^ ^Sel^l 7fl^-# z^-z^ ^il-o^ tilH5}-<y 4^, *ll 

1 isel^l ^ ^ *fl 2 ^SBl^l ^ ^#*Vcf. 

6 £r £ 5 2) I-I ' ofl tc)-^ #)*fl^l ^£o]cf. 

51 5 £j- IE 6 * &3=l*\t£, n}^] 71^(100)^1 r^^^l ^2>^-^n|(102)ol ^ 
#71 4l7>^-^BV( 10 2)^ %^<3<* (101)^8: #71 «-^<^^ 
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(101)3? #7} ^>^^-(102)* 7}£.^z\ Xl 1 Xl 4 ^^tt «11^ *H€#(115a, 

115b, 115c, 115d)°l tifl^l^cf. -*7l Xl 1 ^ Xl 2 wfl^d *l|€*(115a, 115b) #7l % 
^^^(101)^ 7>5.^sj7 > ^-71 Xl 3 5? Xl 4 afl^i ^^#(115c, 115d)^r #7l 

4i7>^-^B]-(l02)-ar 7}S.x}^. <#7) Xl 3 «fl*i *l|€(115c)£- <#7) Xl 1 wfl^ Xl€ 
(115a) 4 Sl^Kn ^71 Xl 2 afl^ sfl€(115b)^ ^tfl^ofl ^*1W. 5E*V, # 7 1 Xl 4 
afl^l 3fl€(115d)£: ^7] Xl 2 wfl^l J*fl^(115bH <y^>jL Xl 1 tifl^d 2fl€(115a)^ 

^7l Xl 1 tfl*l Xl 4 J4) €#(1153, H5b. 115c, 115d)^ °fl^l(EDGE)«^l^ N- 
$ ^^(H6)#ol ^«1^sl3E^ afl^l^nf. #7l Xl 1 tfl*l Xl 4 ufl-id Jfl^*(115a, 
115b, 115c, 115d)^ #^*^8r afl^i ^Xl<*H(112)#S. iH^. ^7l afl^H >iXl°H 
(112)1:* ^ #51*11 7}&£r «-^^(126')o.S. go^t]-. # 7 1 M«Kl26')£r 
33-8- #^^^-(118)2}- ^sl-g- ^^^^-(121)* s^tK 

^•7) 1-^(126' )^1 Xl l tfl^l X] 3 <8q#(B, A, C)^ «=»>*e^i >S-7l Xl 1 xfl*l 
XI 4 afl>Jd =fl€l-(115a, 115b. 115c, 115d) 7>M^ tfl-g-^ ^^^-^ ^-f-S}^ X|J= m 
#(137)#ol Wfl^^Cf. ^, ^-7] sfliEl ^eh^(137)1;^ # 7 ] Xl 1 *89UB)4M ^ Hi 
B£}°J 7fl^(135b)^ ^ wine)-'?! 7fl^F-?-(130b)S. ^€ wlHe}-'?} X] = ^4 
(137b), ^-71 XI 2 <8«KAHH XI 1 ^ ^£e)7l 7fl^(135a)^ ^ 1 ^SeM 
7fl^(l30a)S. XI 1 iSSl^l XI £L $«|*(137a), ^. 7 ] x| 3 <3<*(CHH XI 2 

^ i£Bl^l 7fl^(135c)^ XI 2 ^ ^JESl^l 7fl^(130c)S Xl 2 

*1 X)^ €-^#(137c)-§- i^-tbcf. ^-71 ^ HlHe^ol 7fl^f (l35b)s+ #7l Xl 1 ^ 
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i£el^] 7})^ (135a) g #71 *ll 2 ^ ^Sel*l 7fl^(135c)^| «fle|<H 
«Kl33a)*5. go^tf. 

^7} sfliE. €-^*(137b)4 #7l *fl 1 iSElxl s}];e. 3.^^(i37a) g # 

7l 2 iSsl^l sfl-E. ^*(137c)£ AA til^^-o] ^ sflH.(138b) *fl l A £B j 
*1 ^ 3fl^(138a) ^ 2 ^-^.AA ^% all £L( 138c )^ ^31^. 

51 7 ^*1 3E 12 51 5 ^ I-I ' # #|*fl# ^ 4§ t] 

5L 7 S>f 51 8 -g- , %^^^(101)* tt33*Kr ^>^-Hl ^(102)^1 tg>^ 

«Vi^l ^tiltbcf. ^-71 (101)4 #7] ^7}^A(102)^ A±r «>51*ll 71 

51^ ^ ^^(103)4 WSi ^-(106) ^ ^-g- ^^^-(109)^: ^V^iLS. 
^tM=f. o)o]*] t ^-71 7fl^§-8- ^<a^-(109)3j- WSi ^-(106) ^ 51^ ^e)^ 
(103)* ^B^^H ^ sim(115)«# ^^W. o]nflo 1 l ) ^- 7 ) £ ^ ^ 

^3^(103)4 ^71 WSi ^-(106)^ *ti*]#* ^^^>J1, <$7] 7fl^§-§- ^<S^(109)£r ^fl 

sfl^llr^r ^#tb4. ^"71 7^-%r ^<a^ v (109)^r AS. ^^^Vcf. ^"71 Hfl^H 

Bfl€(115)l-£- £ 5 4 &z)S\o] ^^^4.^-71 «-^<^^(101)^ #^-» 7>S^s 

tt *fl 1 3? *l] 2 wfl^d 2fl^il-(115a ( 115b)* ^^^-cf. #7l %^^^(101)^ ^ ^Hl 

^7} ±.7\&Z)A(102)<>) #^-# 7>^l5S) ( A o V 7 ] afl ! yfl^ 2)1^(1153)4 

*}iL ^7l ^1 2 «fl^i sM(115b)£] ti>cfl^ofl afl 3 tifl^i sfl^(115c)* ^t!:4. 

=L^\JL, ^7} %#<£ ^(101)^1 

36-14 



1020030006023 ^7}: 2003/6/11 

Ej- i=H Si 3$ ^71 i^>*2l *K 102)3 ^# 7}3.*|=£| , -S-71 *l| 2 afl^d J*fl€(115b) 
4 ^Sj-al <$7] ^1 1 afl^i s)|^(ii5a)^ ^tfl^6j| ^^1^ >|1 4 Hfl-id sfl^(115d)^ % 

^71 wfl^d *H€(115)M- ^ «V£.^1 7l^Hl ^JL^*>7fl i5fl6l>H-§- ^^K-E. 

71 ^l^M-g- ^nv^ ofl^ltifl (ETCHING BACK)*M ^7] ufl*} ^^1(115)1-^ # 
ofl h]]a] ^s|]°H(112)-I-i: ^^t}-. ^x$S>\ ^A)d\}6\}*] > ^-71 aflAi ^3)] o] (n 2 ) 

1"^ flS-B^l ^ol^Sdl *fl^Vcf. ZLS]i, ^71 tiflAj 3fl ^(115)1-^ Aj- 7 j tifl^ i 

5)1<>H (112)^ t"l He)- ^ ^ol^fofl gfl^ ^£ ^cf. 

^"71 afl ^l(115)l-4- ^71 HflAj i^l 01^^(112)1-^ ti> £ ^ 7 i^. ^.ofl ^- 

^^(126)^: #7] #^(126)^ z^-g- ^^BV(118)^1- 3&)-g- ai^xIbv 

(121) ^ #?> ^<£^(124)-<15. ^tH}. ^7} ^^-g- ^Z]-7^1SV(121) ^ #7l 
^^^(118)^1 tfl*H Al^ AjEHyl^ ^.-t} Aj- 7 ] ^.g. ^^^(118)^ ^eVo^ tg 
^SlJl, A o V 7 l ^.g. ^z]-7^1n|. (1 21)^- ^S^VO^ ^5]^ ^ ^B^^tf. <$ 7 ] ^ 

€^(118)3 Aj-71 ^ 7 J. ^ ^(124)5] ^ 14 ^^Tfl ^^W. ^"71 

^sl-g- ^9i^-(118)^r ^-71 wflAj aflBi(ii5)l-u2l- Aj- 7l aflxj aj)1 01^(112)!--^ 5L^ gjE 

^- ^7l Wfl^} 3^(115)* Aj-TgO. S «.Bl AjOf^ ^ =7)1 cl ^^Vc}-. 

£ 9 1- #S*>^, 51 8 ^ #^(126)* tiVS^l 7l^ofl iSefl^H 

(PHOTORESIST, -E^l *l 5.^1 )# Si^cf. #7l iSefl^^B^l £ 5 51 

*f| 1 ^fl*l *H 3 <3^(B, A, C)#4 o>^-&| ^ i X) 4 yflAj 3!fl^s. (115aj 1155> 

115c, 115d) *}o]3, <Mef<y (ALIGN) o] IME^|iH ^fl ^ ( PATTERN ^^tb^-. 
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JLS #7l i^eflxl^E sfleis.^- ol-g-^o^ ^y) yfl^i 3fl^l-(115a ( 115b, 
115c, 115d) AAQ #^°1 51^- #7l #^(126)^ ^^4^ #^- 

7fl^(130)« #7l ^ 7fl^l-^ £o] ^£\s)o] ^^^cf. ^, 

#7] #^(126)^1 #7j 1 <3<*(B)4 #7l 1 ^ 2 tifl^ ^€#(115a, 

115b) A}ojo} cg^^Hl #^- ul^^o] 7fl ^( 130b) 1- #7) #^*K 126)^1 # 

7} *|| 2 ^(A)^ oj-g-el >y-7l 1 ^ 3 afl*} 4^-i-(ii5a, 115c) ^H^l <3^#*ll 
4 1 #-*f i£el*l 7fl^(l30a)l- nelJl, #7l #^(126)3] # 

71 3 ^^(C)^ o>^e] ^-71 ^ 2 ^ ^1 4 Hfl^i sflE}#(ii5b, 115d) 
<H1 *fl 2 #^- ^SSl^l 7 fl^f(l30c)«- #7] #^- wlBHfol 7fl^^-(130b) ^ #7] 1 
#^- ^SSl^l 7fl^(130a)^ ^] Hl*h #7l #Jf a]Hs1- < ?l 7fl^f(130b) 

^ #7l *|| 1 #^- ^Je.^ 7fl^^-(130a) ^ #71 all 2 #^f 7fl^f(130c)^ 
#7l tifl^d ^^*(115a, 115b, 115c, 115d) #-^ 1 S^- ^ w>ci-^^- 

#71 #-?- 7fl^(130)l: ZJ-ZJvg- #71 WflAl 2flBi(115)# Zj-Z^ #^ ^ 

126)^-5. € #(W)2] ^slsV(126a)AS ^sl^cf. olnflofl, #7] 

#71 #-^- 7fl^^-l-(130a, 130b, 130c)S] %}^£. #7] tifl# ^^(115)1- *}°}°\] ^<£*\- 
3fl^(118a)l-^- ^^tVcf. #71 ^^J- *fliel(118a)€-gr i 8 ^ ^-g- ^<S^(118)ol 
Jf-^AlzVol ^Jolcf. ^-71 Bfl^(118a)^r #7l tifl^l ^^(115)#^ 

#^1-5.-^ #7] tiV^^l 71^(100)^- ^ a°l(L)S. el^l^(RECESS)£l7ll 

. sflM^, ^^fl^i #71 2fl^i(118a)^ ±)z$o_3. ^^^^ 

JE 5 ^ ^^^(137) zj-z^ 7-^Vol ^7]-£l ^ #^l^>7l ^f-olcf. a o > 
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7] *4<£v\ 5fl€(118a)5l ±^^)(T) ^ i^S^KDfe ^7] sflJEL s^^(i 37 )s.o) 3. eh 

£ 10 ^ £. 11 * S. 9 7fl^(130)## # 

°fl ^i^*V wfl^^H^- ^<£b}-(133)^- ^71 tifleH-g- ^^^"(133)^ ^Sj-^o. 

S. S^th #71 tifleH-g- ^^BV(133)* ol« 0 v^o.^ ofl^i ^(ETCHING BACK) *H 
«lH5Kl 7fl^, *ll 1 isel^l 7fl^, ^ 2 ^JSLBlxl 7fl^-(130b, 
130a, 130c)^ ^# ^Hl afls]^ ^-(133a)!~g- #7] n^Sa)^. ^ 

^ ol^-e^ yfl^ ^olAl(ii2)s. x\o]o\ ^<gnv nfl ^ ( 1 18a ) 1-1: ^V^f 
7fl^(135)#^- °H<*H, ^7} «VE3l 71^(100)^1 ^"71 ^ 7fl^- 

-^-(135)1-^ nf-g-^ ^elslol ^^i}. #7l 4 VJ f ^^^.0] 7 fl^(130b) 

A oM ^<g^ sfl€(118a)# 1 *m A 2 afl^i s)mi:(115a, 115b) a> 

oi^l cg^-g- ^.^>^ afl^ 3flBi^-(ii5 a> ii5 b )^- ii#Al 7l^ «HjL tilsej-ol 7 fl 

^(135b)» #71 l >isel^l 711^ (130a) <>l-2fl£l ^7} ^<£^ sfl 

€(118a)* #71 1 yfl*i A 3 tifl^i sflli(115a, 115c) a>o^ ^03 o. 

^^a-1 #71 «fl^d sflli -I- (115a, 115c)# ^#Al7lfe *fl 1 >i£Blxl 7fl^- 

(135a)# ^tb^K ^-71 ^1 2 7fl^f(130c) ^efl^ # 7 | ^<gn]- 

(118a)^ ^-71 2 «fl*i ^^2}- ^1 4 «fl^i 3fl€(115b, 115d) 

&J§-t}^_*\ #7l afl^ sim#(115b, 115d)* i^#Al7l^ ^ 2 §>^f ^Sal^l 7fl^ 
(135c)!- #71 ^ alHel-^ 7fl^f(135b) ^ #7} 1 ^ ^£e)*l 7 fl^(135a)^ 
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5Eth SL 9 ^7} ^ 7fl^(130)#^ ^§^r #?> *i<3 ^"(124)^8: % 

^BV(126) 5S #7l M^(126)-°S. ^ej^(126a)^.S. ^I*-)-, #7l 

*Pf 7fl^#(135a, 135b, 135c) ^7} tfJfL 7fl^^-#(130a, 130b, 130c)^ 

^tas-^ #7) #7> ^^^-(124)ol #7} ^<£^ s}j^i(118a)^ ?%7]Q #^^-(126') 

4 126a') <LS- o]ni|ofl ( ^^-g- ^z^l ^(121)^ 3^-§- ^^^"(118) 

ofl cfl^l Ajz^g- « 0 V*j^ u\ s\ (BUFFER) , <#7] ^ 7fl^-*(135a, 

135b, 135c)£r 5L9 2) #7] ^ 7fl^#(130a, 130b, 130c), #7] ^ 7fl^-Jf« 
(130a, 130b, 130c)^ *^ofl ^€ £ 10 <q ^(I33a)#* °l-g-^ HH. ^e)-*} 

(SELF-ALIGN) 7fl^-^-i-ol cf . 

#7] tifl^i sfl^l-dlSa, 115b, 115c, 115d)-i- 7}^.*)^^ « 0 V W 4^1, #7l # 
" 7fl^#(130a, 130b, 130c) ^(Dl)^ #7] *h¥- 7fl^H&( 135a, 135b, 

135c) 3]^(D2)^.4 3.7])^. ^7} #Jf 7fl^-(130)^8r ^7) tifl^d^^(ii 5 )-g- 

A>olofl A^ (OVERLAP) 3 51^=- #7} ^ 7fl^#(135a, 135b, 135c) ^ 

3i7l3 ^-A^eli- *}±r ?A°} ^71 7\\7- 

Jfl:(135a, 135b, 135c) ^ ^7] ^ 7fl^-s.(135a, 135b, 135c) ^*l*b #7l # 

^ 7fl^-i:(130a, 130b, 130c )^ £ 5 ^ afljEL ^#-I-(137a, 137b. 137c )# 

# 7 ] ^<gn}. sfl^disa)* £ 9 <HH ^ 2°1(L)S. el ^1 i (RECESS) ^1 71^ 3}^, 
^7l BflB]^ ^-(I33a) ^^W, afl^l i3flol^(ii2)-i- z}-z}-<>} ^. 7 ] ^^oj- 

4H(118a)l- zj-z^ ^*Kr ^<HH ^>7l aflelol^- ^^^(133)^ z])*}^ 
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(RESIDUE^} ^ 7 )i=. ^ o. ig-x|^7l ^^l^. #7l X|el<X-8- €34(133)4 31*1^ # 
7] ^Pf 711^^-1- (135a, 135b, 135c) 444 43(D2)"gr 4X1 « ^ 

£ 12 ♦ ^S^S, £ 5 4 Xl 1 <8^(B)X1 tfl-g-^ JE 11 <X #^4(126') #4 
e§o^ xl i tifl^ X) 2 ufl^i 2fl€(115a, 115b) 4"°14 ^^c^(ioi) 

Zl^Jl s$ 7 ] ufl^d :2iXM*1(112)M- v^x^s], #7l XI 1 g XI 2 wfl^i XHei*(115a, 
115b) AVo]^ ^j=L wlMe]-«?l 7fl^-Jf(135b)4 #7l *H?- tilB4<y 7fl^-(135b) #X| 
*14Tr # J i L 4H43 7fl^(130b)S. tilB^ 2(1 -EL ^*(137b)# ^#^4. 

£ 5 51 XI 2 <3^(A)X1 cfl-g-^ #7l #^4(126') #4 ^f-S}<X #7l XI 1 afl 

*] sflE} si- afl 3 afl^ Xl€(115a, 115c) #7l %^^^(101) =lb)3L #7l wflA] 

^Xl<>H(112)^g: 2^*1 7l 4, #7l Xl 1 ^ Xl 3 afl^d X|€(115a, 115c )# *H4 ^ 
1 ^ iS.El4 7fl^f(135a)4 #71 XI 1 ^ ^Mel4 7fl^(135a) #X| 4*l«Hr 
XI 1 #^- ^Je.e14 7fl^(130a)5. XI 1 ^Sel^l X)J= ^^*(137a)« 

^3:4. #7l 4H4«?1 Xj-E. ^-fr(137b)4 #71 XI 1 sfljEL ^-fr(137a)^- 

t|^4 o>*s]^, £ 5 si XI 3 ^^(C)X1 Xl-§-€ #71 #^4(126') #4 <g^-g. 4 
-§-«H #7l XI 2 afl*} Xl€4 XI 4 afl^ Xl^(115b, 115d) 4°14 #7l %^^^(101) 
ZLBlJl #71 Bfl^i ^Xl <X4 (112)1-8: lc#444. #71 XI 2 £ XI 4 aflAj Xm#(115b, 
115d) 4<X4 XI 2 >iS44 7fl^jKl35c)4 #71 XI 2 ^ i£Bl4 7fl^ 

(135c) #X| 4*l*Kr XI 2 #^- ^^44 7fl^(130c)S XI 2 ^£44 XI -EL 

€-^*(137c)^- ^#^4". 

SEth £ 11 4 Hfl4°1 ^(133a)#4 #7l XI EL ^^«-(137)§# «V£X1 7^ 

#X1 ^X14 XI = 4(51^X1 4 HAl)^- ^2}-^. #71 X1-E-4X1 X1^J«X 
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Hi^r s\-^7) X)3 <&v}^ *l<9*fH # 7 J sflJEl 3«( 137 ) f | * fl _o fe ^ 3flc (138) s. 
# 3 #^4. ^71 <^ ^fl = (138)#^ £°1 ^Sl^H ^€4. ^, #7l tilB 

e^-oj sfl^ 3.^§(137b), #7j XI 1 ^SEl^l sflj= ^^^. (137a)) g ^-71 XI 2 i£E] 
*1 3xfl= ^-^#(137c)# zj-zj- *fl-<Li=. ajH^^l ^ sfll= (138b) , Xl 1 ^ 5fl 

= (138a), ^ Xl 2 i£5]*l ^ 5fl = (138c)# ^ &t\- . o]nfl ofl , ^s)-g- ^z^*!^ 
(121)^r *14 tf|3E) (BUFFER) ol-g-tH}. #7l ^ 3fli=(138)« #7l 
^^^-(1263')^ ^o] HL^r #^^(126')^ fe<XiL4 ^Tfl #7l ^ ^JE. 

(138)1-8: ^^^1^(121)^1 ^JsLt]- ^Xl 3BS3fe ^o] ti>^§]-r1-. sflvj 

#71 ^ X) = (138)##4 SHORT) 1- *$x]-s}7) ^<*]t\-. 

HZ\JL, #71 sfliEL ^^#(137)# ^a^o]^:«-e-1 #7l Xl^ , # 7 1 a} 

S.X1 71^(100)^- >Hl^*>7l ^tb ® ^HKWET ETCHING, S^Xl 4 £A]) ^§o] 
^4. #7l © ^ ^1-8- 5= 10 <*fl ^<a^ Xm(118a)£l ^1^^^-S. 49 7j Jf## 
(BY-PRODUCT) #4 4H1#(PARTICLE)# ^ #4 ^ 7fl^-*f #(135a, 135b, 135c) *H?-41 
^3*1 7><g #s}-^- ^ XI 7l*|-7l 31*IH ^«8^tK nJ-eH, ^Bfl 7l#4 ^^*>7ll 3 el 
*Kl26a') #^(126' H #7l © o)]^o.S ^z^ ^ o}i=. °-^ 7 \ ojcf. 

#71 Hflel<H ^-(1333)^ #7l ^El-g- ^zl-^^l^-cm)^ 3e)-g- £ 
118) ©I ^^-44 #71 ^l^-i-o)l tfltb «1 si (BUFFER) ^ ^tf. #7l 

*113<X ^(133a)#4 #71 ^Bl-g- #^ 4 ^-(121)21 ol-g-o. ^.71 ^e)^-(l26a')4 ^ 
(W)* £ 9 oil ^51^(126)^1 -fM*l*i ^7H^1 #71 © <>nHl cfltV ^ 
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#£31 #*l*r 4 cflo]^#^ 9*i|*H A oM #3E*H 
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[^T 1 * 1] 

«>£^ 7l^r; 

^"71 *V^n] 7}Q f$*$S\3L, ZLl-^ Z}-Z}-£- *>3fl3. 3j «ti^] ^ afl^ 

^"71 afl a] ifl^s. y flA} ^H^-fr a_V£^l ^i^-g- Stt # 

2] 

*fl l ^H) SU^i, 

afl^ Bfl^s- ^ aflAj ^^ol^s-^- 2fl^§2l- ^JELEj-o] i^o]^s.o] 

3] 
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4] 

*n i %hi &<>h, 

5] 

^7l #^<3<*<>l ^# 7>^s^ 3§*^v ^ i ^ ^ 2 «fl^ sfl^il-; 

#7l ^1 1 vflx] 4 3rfl^s-^ ^^s. ^-ofl yfl^ ^l)lo]A^; 

^-71 tifl^d *M°HM- als^l 7l^ ^-fr ^ 1-^^; 
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#7l ^ #7l tifl^i ^H*!** i-^Al^S], # 7 1 Xl 1 ^ Xl 2 afl^i sfl^l- 

#7l Xl 2 <S<*!^- # 7 1 Xl 1 Xl 3 tifl^i JfllM- A}o)o] ^- 7 ] 

##<^ £ #7) Hfl^ ^Xl*H« i . #Al?1 5j > ^. 7] ^1 ! ^ ^ 3 yfl^ sflBiS. A> ol 

3 Xl 1 sHf 7fl^ ^ #71 Xl 1 isel^l 7fl^ #Xl $1*1 *Kr Xl 1 

^sel^l 711^-^-s X| l 2fl= 

#71 XI 3 <3^-g- ^f-*H #71 XI 2 33 XI 4 «fl^i XI €1" Afolfi] # 7 1 

%#<S^ * #71 MflAj ^XWlAlS-^- t ^l7lEl, #71 XI 2 ^ XI 4 yfl^i Xl^i-l- A>ol 

3 XI 2 *Ff ^S.21^1 7fl^- £ #71 XI 2 *}Jf iSel^l 7fl^ #ofl 3*1 *Kr XI 2 
#^ iSBl^l 711^-f-S. ^-#3 2 ^Le)*l sflH 

#71 #Jf WlHB}^] 7fl^f , #71 X) 1 #J=L i£E]7l 7fl^- f * #71 Xl 2 

3*1 7fl^M #X1 ^£ yflelcX 

#71 aflelcX eM-§- ^ til^Xl 7l^sl #71 wlHel-'?! 4= #7l Xl 1 ^ 

sel^l sflEL ^ #7l XI 2 iSsl^l XlH AA Hlmsj-^l ^ 

3fl=, XI 1 iSel^l ^ Xl= , £ XI 2 ^ Xl^# 3£#*}fe 3*^ 

nl^ ^ oie fl oi 0303. 

6] 

XI 5 ^-Xl &<X*i, 
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7] 

^-71 i tfl^i *fl 4 yfl^i wfl^d* ^ ^id*^ 3. 

8] 

[^t 1 * 9] 

te^l 7]^r -S-ofl ^ Sfl^i* 3^*|-aL, 

*H tifl^H afl^i-i- cgctf.fi. s^}^ ^. 7 ] yfl ^ i^ol^-i.^- i^#A]7l^ 
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[3^* 10] 

9 %H1 &<>H, 

111 

^1 10 *M 9X°]*], 

12] 
13] 

*fl 12 *cMl 91°]*], 
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cfl^c^ ^ ^ eh till- s£<£^o_S. ^ ^ ?>}±r 3* ^ «V-E*fl *j) 

[*c^# 14] 

9 %H1 5a<H^, 

[^T 1 * 15] 

^7l ^ 3fl£f ^*}7l ^oll, 

^-7] 711^1- £Hr te^l 71^21 £^ #7l ^ 7fl^- iflofl 

16] 

*ll 9 %H) 

^ ^ ^lo] y_V£^ ^1^ aflaiHJ. 

17] 

«Vi^l 71^ i^<^^# r^^n]-^ ^ eg <* ^ ^ J7 , 

#71 #^<^^^ ^fcLofl 711 1 ^ *fl 2 Bfl^ Sfl^l-* ^#^>J1, 
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*fl 1 ^ *fl 2 Hfl-id 3fl€3|- °>-g-e1 ^A|ofl #71 *#*8^S1 <a # ^ n 

Jl #71 A 2 tifl^l ^€^1 tiJ-tH^oil *fl 3 «fl^d 5fl€ ^Hj-Z #71 *j| 2 TflojH *g 

<8*>JI #71 1 Mfl^l S^O} ^-tfl^ofl ^ 4 3}]^ ^^JT, 

#71 ^1 1 ifl*l 4 Hfl^ 3Jfi^s.^l a^s. #c,] ufl^ A^ol^tt ^^*>J1 ( 
#71 a]]*} ^oH^-i- avs.^ #^Kg- 

# 7 ) ^-^cq-o] 1 tfl^ X) 3 cg^^. tL^Alz^H #7] ^1 1 ^ofi tfl-g-^ # 
71 *fl 1 g *fl 2 HflA] 2fl^# *}°]Si\ ^. 7 ) ^ 2 c$<%6\] tfl-o^ #7l ^ i ^ 3 

afl^l sfl^l- ^M^l , g #71 a|) 3 <3*H tfl-§-^ #71 *fl 2 ^ 4 afl*} sma-i- 
A>o]o^ ^ #ofl #«- til^el-o] 7 fl^, 1 #^f i£el^] 7fl^, *i| 2 #Jf i£sl 

#71 #-^ tilHH|oJ 7fl^, #7l *f) 1 #^ ^£Bl*| 7fl^-, % #71 *fl 2 #^f 

#71 afls^ol ^s-ofl ^"71 #Jf alE^o] 7 ^*Q # 7 ] ^ i # 

^SHl^l 7H^ £ #71 2 #-¥- ^SSl^l 7H^ 0}5fl£] #71 #^HV* ^^*H 

#71 *fl 1 ^ 2 afl^ sfl^l: #71 *fl 1 3 aflA] sfle^ A >ol^ 

<3«3, ZLSlJL #7) 2 ^ *fl 4 afl^l A>ol^ Cg^^. ^-g-^A-j # 7 ] afl^ sflig 

^#^171^ S}JfL tilHBl-'?! 7fl^f , ^ 1 *>JjL 7fl^, ^ 2 ^ ^SL 
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#7l *}-*f ^ wlB^^l 7fl^l- ( #7) A l ^ £ tfJfL iJLej*l 

7fl^&, ^7] ^1 2 ^ 7fl^^t *fl-?-fe ylH^-O] ^ sfl 

18] 

all 17 %H1 A^H, 

#71 #Jf «1 H 51-^ 7fl^^ #71 *fl 1 #JjL iJSLx^l 7fl^- n #71 2 

^se^l 7fl^^ #7l tifl^i 3fl eh # #-¥-^4 ^^M- ^ h}^^ 
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[S. 1] 
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15a' 
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IS. 7] 
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IS. 8] 
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